Functional properties of the Ustilago maydis alternative oxidase under oxidative stress conditions.
The mitochondrial respiratory chain of Ustilago maydis contains two terminal oxidases, the cytochrome c oxidase (COX) and the alternative oxidase (AOX). To understand the biochemical events that control AOX activity, we studied the regulation and function of AOX under oxidative stress. The activity of this enzyme was increased by both pyruvate (K(05)=2.6 mM) and purine nucleotides (AMP, K(05)=600 microM) in mitochondria using succinate as respiratory substrate. When U.maydis cells were grown in the presence of antimycin A, the amount of AOX in mitochondria was markedly increased and its selectivity towards AMP and pyruvate changed, suggesting that post-translational events may play a role in the regulation of AOX activity under stress conditions. Addition of antimycin A to isolated mitochondria induced the inactivation of AOX, the formation of lipid peroxides and the loss of glutathione from mitochondria. The two last processes are probably related with the time dependent inactivation of AOX, in agreement with the inhibition of the enzyme by tert-butyl hydroperoxide. Our results suggest that the in vivo operation of AOX in U. maydis depends on the mitochondrial antioxidant machinery, including the glutathione linked systems.